32c- 



ON/OFF 24a 



f32 

Jl 

32b^ SENSING UNIT 10 

, r32a 
I L 



-4- 



DISPLAY 24c 



USER INTERFACE 24 



24b 24b 



24b 



24b 



32c ' 



t 



! I 




45- 



CONTROLLER SUBSYSTEM 12 



MEMORY 




LOGIC 




12b 




12c 













MICROPROCESSOR 
12a 



A/D 




. A/D 




A/D 




A/D 


12d 




12d 




12d 




12d 

















H — ? — f t 

16a- — 16b^l 16c-^l 16d^j 



V 7 



REMOTE 
DATA 

TRANSMIT j 
SECTION 
22 



30a- 



PREAMP 20 



SPEED 
SENSOR 
14a 



PREAMP 20 




PREAMP 20 


AIRTIME 




DROP DIST. 


SENSOR 




SENSOR 


14b 




14c 









PREAMP 20 



POWER 
SENSOR 
14d 



FIG.1A 



\7 



58 



DATA UNIT 50 



DATA 
RECEIVE 
SECTION 
56 




30a> J 





I 



55 



BATTERY 30' 



MICROPROCESSOR 
53 



1 30a'^ 

I i 

DISPLAY [_ 
52 I 



45 



-55 



I MEMORY 
I 50b I 



55 L 



s 





ON/OFF 
24a' 




USER INTERFACE 24' 






24b' 


24b' 







30a 1 



HEADPHONE 
JACK 
64 



• 54 



\Z78 



60 



BASE STATION 70 



DATA 
RECEIVE 
UNIT 72 



76 



FT 

I I PRINTER 86^ 



VIDEO 90- 



<74 BASE 
STATION 
COMPUTER 



TO INTERNET 84? 

□ 



^82 BASE 
STATION 
SERVER 



FIG.1B 



,•60* 

-100 s^F^ 



-100a 




FIG. 2 





FIG. 5 



ACCELEROMETER DATA 

9000 




ACCELEROMETR DATA 

x10& 

4 




ACCELEROMETER DATA 

5-, 



4- 




SLOWER FASTER SLOWER 



FIG. 8 




zz2 
<2tr 

UJ^O <n| 

uj £ </> 

CO Q CC 











cn < 


u 1 


to 


CO 




o 
















ID 



J <tJ -7~ 



/ \ 
/ 1 \ 

258-^ A 



V 



256 ,254- 



rz c 



FIG. 11 



270> 




-276 



271 x 271 278 

FIG. 12 




-274 



500a 



501 a> 



504-> 




FIG.13 



498 



500a^ ^502 503^ ^501g ^X-^^ f*" 

FIG. 14 



CONTROL LOOP & TIMING 505 



POTENTIAL SOURCE 
503 



INSTRUMENTATION 
AMPLIFIER 501 



501b ; ^501a 500a ) ^500b 

FIG. 15 



^ 510 ^511 




FIG. 16 



510 



r 



511 



FIG.17 




FIG.18 



<522 



520-* ^-521 

FIG. 19 




FIG. 20 




FIG. 27 



i- Q 

CL < 

h— O 

3 m 

° LU 

yj o coi 

^° 
o q: 011 

11 



l — Q 

=3 ce 

CL < 



ID o . 

3 



II 



UJ o 

3 < CO! 

^ S Si 



a. 6 

Z CD 



O < < 
O 

< LU 



m 
— 1 

°- cnl 
\ cn 
Z col 




CD 

m 



o Q 



r9Hb 



32 BIT DATA 
INTERFACE 



CONTROL 


r 


INTERFACE 





^914a 



CLOCK 



CONTROL 
LOGIC 
912 



MEMORY 
910 



FIG. 31 



,920 



MOTHER- 




12 BIT 




BOARD 




ANALOGUE 




INTER- 




TO DIGITAL 




FACE 




CONVERTER 





922 



ANALOGUE 

SIGNAL 

CONDITIONING 



CONNECTOR 
TO 
SIGNAL 



FIG. 33 



> 




PRESSURE 
SENSOR 
1002 



CONDITIONING 
ELECTRONICS 
1004 



,1000 



ANALOG TO 






DIGITAL 




MICROPROCESSOR 


ELECTRONICS 




1006 


1008 







FIG. 36 



REAL TIME 
OPERATING 
SYSTEM (RTOSJ 
1010 



[ A/D CONVERTER L^-1008 1 

IT 



I/O DRIVER 



I | I/O DATA [ ^-1 



APPLICATION 



-10H 



1 | ALTITUDE f 1016 



APPLICATION 



-1014 



FIG. 37 




CD 




1108a m2 J 11QOa 



FIG. 41 



ACCELEROMETER SPECTRA, < 2mph 

150- 



100- 



-50- 



-150 



FIG. 43 




1 i 1 lllilj 1 I I 1 I lllj 1 I TTTTTTj 1 I I i 1 I II j T - ! 

10° 10 1 10 2 10 3 10 4 " 10 : 



"nrn 
.5 ,«6 



10 u 

FREQUENCY 



1202- 



,-1200 



SUSTAINED 
ACCELERATION 



LOW NOISE 
FLOOR 



AIR TIME 
STARTED 



POLL ALTIMETER 



HIGH RATE OF 
CHANGE IN Z 



ACCUMULATION 
FOR DURATION 
OF AIR 



1204 



POLL GPS DATA 



HIGH RATE OF 
CHANGE IN Z 



ACCUMULATION 
FOR DURATION 
OF AIR 



POLL 
ACCELEROMETER 
DATA 



HIGH RATE OF 
CHANGE IN Z 



ACCUMULATION 
FOR DURATION 
OF AIR 



1206 



END 

ACCELERATION 



RETURNED 
NOISE FROM SKI 



AIR TIME 
ENDED 



FIG. 42 



ACCELEROMETER SPECTRA, ">'l5-20mph 

150- 



100 



-100 




FIG. 44 



1304>* 



i ~* 

M300 



TEMPORAL 
BINNING 

0- 1Hz 

1- 10Hz 
10-100Hz 

100-1000Hz 
{FOR EXAMPLE) 



M302 



r 1306 



DIODE TO 
RECTIFY VOLTS 



4- 



,1310 

-£7d] 

f 

OUTPUT 
TO 

SUMMING j 

J 



FIG. 45 



FIG. 46 



J b. 


Digital Signal 


POWER 




Processor 1304' 






FIG. 51 




t 



t 



TYPICAL AUTO- CORRELATION FUNCTION 



FIG. 53 




FIG. 54 INPUT AT S 2 



16 <> 4 (1622 1604" 162CK 



FIG. 56 




FIG. 57 



1650 

! t VEHICLE 




FIG. 58 




Rt fsr 



+v 




FIG. 64 



1920— f 




FIG. 70 



922 




FIG.71 



n 



o 



FIG.72 



f ENCAPSULANT 

ALUMINUM 
'STIFFENER 




1980 



FIG. 73 




FIG.84F FIG.84G 



